of skin first described by Kersting and Heiwig (11) in 1956. They considered the lesion a derivative of the eccrine sweat gland and described a characteristic clinical and histopathologic picture. Clinically, spontaneous episodes of paroxysmal pain are associated with the tumor; and histopathologically, the encapsulated nodules of Any attempt to understand the mechanism of the painful episodes in connection with the eccrine spiradenoma thus rests on the ability to identify the cell types in the tumor. The present study attempts such an identification, using the methods of histochemistry and electron microscopy on multiple nodules of an eccrine spiradenoma. Normal myoepithelial cells have been described in normal human (18) and feline (20) 
MATERIALS AND METHODS
The patient presented with a dozen 1-3 mm nodules grouped in 3 masses in the skin over the right scapula. The clinical characteristics are presented elsewhere (2) . The tumor masses with wide ellipses of skin were removed under local anesthesia by injecting xylocaine around and beneath the masses. Thin slices of the involved skin were cut immediately into small blocks, placed in Dalton's chrome-osmium fixative (6) at room temperature for 1 hour, dehydrated in alcohol, and embedded in methacrylate. Sections for electron microscopy and sections 1 micron thick for light microscopy were cut on a Porter-Blum microtome with glass knives. Thin sections were mounted on formvar-coated grids and examined in an RCA EMU 3D electron microscope. One-micron sections were mounted on glass slides, treated with xylene for 1 hour to remove the plastic, and mounte.d in oil of refractive index 1.460 (7) for phase-contrast microscopy. After removal of the plastic, some 1-micron sections were stained by the PAS technic (14) , the modified Hale colloidal iron stain for acid mucopolysaccharide (16) , and the gallocyanin chrome-alum stain for basophilia (18) .
Other slices of involved skin were placed in cold neutral buffered formol and processed for routine light microscopy. Histochemical reactions for cholinesterase (5) and alkaline phosphatase (3) were done on frozen sections of formol-fixed tissue.
OBSERVATIONS
Light microscopy. In hematoxlyin and eosinstained sections or by phase microscopy it is seen that discrete tumor nodules of varying size are scattered throughout the dermis. The tumor nodules contain closely packed basophilic-appearing cells arranged in pseudoglands, cords, and whorls, invested by a delicate connective tissue stroma. The tumor cells have large nuclei and scant cytoplasm, which forms a thin, irregularly basophilic rim around the nucleus. The intensity of nuclear staining varies within the cell cords and pseudoglands, with dark-staining nuclei at the periphery of the cell groups and lighter staining nuclei in the center (Fig. 1) . The stroma is best visualized in 1-micron osmium-fixed tissue sections stained witb PAS, which demonstrates a delicate rim of PAS-positive material of varying thickness surrounding each group of cells (Fig. 2) . This PAS-positive rim appears to be similar to the basement membrane that surrounds the normal eccrine sweat gland (iS, 20) and other epithelial tissues. In These granules have been considered to represent ribonueleoprotein (22) , and the distinctionbetween free ergastoplasmic granules and ergastoplasmic sacs has been described for other tissues (17) . The ergastoplasm would correspond to the cytoplasniic basophilia seen by light microscopy.
A small but discrete Golgi apparatus is present (Figs. 7 and 5), consisting of a flattened array of agranular membranous sacs and associated vesieles. Formation of secretory vacuoles or granules cannot be seen within the Golgi zone, as can be observed within the mueoid cells of the eecrine sweat gland secretory segment (18, 20) .
Numerous oval and rod-shaped mitoehondrial profiles are scattered throughout the cytoplasm (Figs. 4 and 5 ). The cristae in many of the initoehondria are separated by dense mitochondrial granules (Fig. 5) . Some mitoehondria contain relatively few mitochondrial granules (Fig. 7) . Mitochondria of some cells appear vacuolated and swollen (Fig. 8 ), but this change is not consistent within neighboring cells or within a single cell. In occasional cells a membrane-enclosed accumulation of small vesicles of unknown nature is present (Fig. 7) .
The cell membranes of adjacent tumor cells within the cell clusters interdigitate with one another and are connected by prominent desmosomes in some areas (Figs. 3 and 7) . Adjacent cell membranes appear to be separated in some areas (Fig. 3) , and faintly fibrillar material appears to be present in the intercellular space.
Such separations could represent artifact, but the presence of fibrillar material would be against this concept. No basement membrane can be seen where cells abut the intercellular spaces. The desmosomes are platelike condensations and thickenings of apposed cell membranes into which tonofilaments insert (Fig. 7) , and these desmosomes are identical with those of squamous epithelia described by Odland (21) and with those connecting the cells of the ecerine duct to one another (18, 20) .
Large irregular masses of ill-defined fllamentous-appearing material are occasionally seen between groups of tumor cells or in direct continuity with the stroma (Figs. 4 and 5) . These are the hyaline masses seen by light microscopy, and by electron microscopy they are definitely extracellular (Figs. 4 and 5) . At low magnification the hyaline masses appear to be composed of fibrillar material that is grouped into irregular strands and cords (Fig. 5) . At higher magnification the hyalinc mass is seen to be composed of a meshwork of filamentous material in which there are occasional strands of collagen having a periodicity of major dense bands in the order of 520 A (Fig. 6) . Cellular elements are also present within the hyaline masses (Figs. 5 and 6), and these cells appear similar to fibroblasts in normal dermis (18, 20) .
Distinct basement membranes are applied to the base of the tumor cells as they abut on the stroma or on a hyaline mass. The homogeneity of the basement membrane is interrupted by occasional clefts or spaces (Fig. 4) . The cytoplasm of the tumor cells projects into the basement membrane, forming footlike processes (Fig. 4) . The clefts within the basement membrane most likely represent embedding artifact, since material embedded in epoxy resin fails to show similar structures (19) .
The hyaline masses are occasionally observed to be directly continuous with the stroma surrounding the groups of tumor cells (Fig. 4) . The stroma is composed of normal connective tissue elements (Fig. 4) .
The cytoplasm of the tumor cells has been carefully studied for the presence of any filamentous material that could be identified as a myofilament (13). At no time have any structures been identified in the cytoplasm of these cells that resemble known myoepithelial cells. Tonofilaments are present immediately adjacent to desmosomes, but other filamentous material is lacking. Careful study disclosed nerves only in the connective tissue capsule of the tumor nodules, and never within the nodules.
DISCUSSION
The present study has confirmed the opinion of Kersting and Helwig (11) that the eecrine spiradenoma is composed of cells resembling those of the ecerine sweat gland. The light-microscopic appearance of the present tumor is identical with that described by Kersting and llelwig (11) . Lever (13) has considered like entities to be derived from myoepithelial cells and has termed such tumors myoepitheliomas. Electron microscopy of the eecrine spiradenoma has failed to demonstrate any myofilaments in the cytoplasm of the tumor cells, and the appearance of the tumor cells in no way resembles the appearance of myoepithelial cells described for the mammary gland (1, 9, 12) , ilarderian gland (4), salivary and lacrimal glands (24) , or the ecerine sweat glands (18, 20) . Furthermore, myoepithelial cells are known to be alkaline-phosphatase positive (15) , and the tumor cells do not exhibit alkalinephosphatase activity.
The tumor is composed of a single cell type, as determined by its cytologic appearance and ultrastructure. The cells at the periphery of the 
SUMMARY
The histochemical features and ultrastructure of an ecerine spiradenoma are described. The tumor cells are alkaline-phosphatase negative, and the tumor nodules do not contain cholinesterase. The ultrastructure of the tumor cells is similar to that of cells of the eccrine sweat gland. The cells have a granular cytoplasm containing ergastoplasm, mitochondria, and Golgi membranes, but no myofilaments. The cells interdigitate with one another and are joined by numerous desmosomes. Masses of hyaline material in this tumor are observed in some instances to be continuous with the connective tissue stroma, and they contain fibroblasts and collagen. It is concluded that the tumor is most likely a derivative of the eccrine sweat gland and is not a myoepithelioma.
